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Inhibiting Activity of Garlic on a Drug Metabolizing Enzyme CYP3A4

Bae Cheon Cha* and Eun Hee Lee
Department of Bio-Industry and Technology, Sangji University, Wonju 220-702, Korea

Abstract — Garlic(4//ium sativum Linn) is widely used as a common condiment for a variety of foods and beverages. It has
been well known that fresh garlic and garlic supplement of commercial preparations have various therapeutic properties includ-
ing antimicrobial activity, antiplatelet aggregation, antihypertension, and cholesterol-lowering effects, which contribute to its
increasing uses for an alternative medicine. Allicin(diallyl thiosulfinate), the major bioactive components of garlic, is formed
by alliinase cleavage of the naturally occurring alliin upon crushing or mincing of garlic, and is the progenitor of a number of
other products, such as diallyl disulfide. CYP3A4, heme-containing monooxygenase, is a key enzyme responsible for drug
metabolism. Therefor, in the present study, we isolated and examined the compounds with CYP3A4-inhibiting activities from
garlic. Among EtOAc extracts of garlic, we found that N-p-coumaroyltyramine and N-feruloyltyramine showed remarkable

CYP3Ad-inhibiting activities, compared to diallyl disulfide. Structures of the isolated active compounds were established by
chemical and spectroscopic means.

Key words — Cytochrome P450(CYP)3A4, inhibiting activity, garlic, Allium sativum Linn, N-p-coumaroyltyramine, N-
feruloyltyramine, diallyl disulfide
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o2 13 F 553l 7} £8E n-hexane (0.77 g), EtOAc
(125 g), »-BuOH (2.09 g) 2 H,0 (37 9/ ZHzF A3t &
Y& F 7P 4T CYP3A4 A2 YER EtOAc 23
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A&l p-hexane : EtOAc=3: 1914 1:19] A7|EulE A}
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22} AE8E fraction 5-1 (45.9 mg), fraction 5-2 (26.2 mg)
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£ s siEE 13} 28 EEieiinh

SlgHE 1 - A light yellow powder (EtOH) : mp 255~
258°C; IR, vKBr 3350 (OH) and 1652 (CONH) cm™’; UV,
Ay (MeOH) 220, 294, 320 nm; 'H-NMR (300 MHz,
Acetone-d,) 6: 2.74 (2H, t, J=7.2 Hz, H-2"), 3.47 CH, t,
J=12Hz, H-1), 647 (1H, d, /=159 Hz, H-2), 6.76 (2H,
d, J=8.4 Hz, H-5', H-7"), 6.86 (2H, d, /~=8.7 Hz, H-6, H-
8), 7.06 (2H, d, /=8.4 Hz, H-4', H-8'), 7.42 (2H, d, J=8.7
Hz, H-5, H-9), 7.46 (1H, d, J=15.9 Hz, H-3); "C-NMR
(75 Mz, Acetone-d,) : 35.1 (C-2), 41.3 (C-1'), 115.4 (C-
4 and 8), 115.9 (C-5 and 9), 119.0 (C-3), 127.1 (C-3"),
129.5 (C-5' and 7'), 129.9 (C-6 and 8), 130.5 (C-4), 139.5
(C-2), 156.1 (C-6"), 159.1 (C-7), 165.9 (C-1).

"8lgHE 2 - A light yellow powder (EtOH) : mp 98~
102°C; IR, vKBr 3525 (OH) and 1662 (CONH) em™; UV,
Ay (MeOH) 222, 293, 319 nm; 'H-NMR (300 MHz,
Acetone-dy) & 2.74 (2H, t, J=7.4 Hz, H-2"), 3.48 (2H, 1,
J=74Hz, H-1), 3.88 (3H, S, -OCH,), 6.50 (1H, d, J~=15.6
Hz, H-2), 6.76 (2H, d, J=8.7 Hz, H-5', H-7), 6.83 (1H, d,
J=8.1 Hz, H-6), 7.05 (2H, d, J=8.7 Hz, H-4', H-8'), 7.06
(1H, d, /=8.1 Hz, H-5), 7.15 (1H, S, H-9), 7.44 (1L, d,
J=15.6 Hz, H-3); “C-NMR (75 MHz, Acetone-d,) 6: 35.1
(C-2), 41.3 (C-1), 55.5 (OCH3), 110.6 (C-5), 115.4 (C-9),
115.5 (C-4' and 8), 1193 (C-6), 121.9 (C-3), 127.6 (C-3),
129.9 (C-5' and 7'), 1304 (C-4), 139.9 (C-2), 148.0 (C-7),
148.5 (C-8), 156.1 (C-6"), 166.0 (C-1).
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Table L. CYP3A4 inhibitory effect of solvent fractions
obtained from garlic

Sample ICsy (ug/ml)
MeOH ext. >25
n-Hexane ext. 234
EtOAc ext. 11.0
n-BuOH ext. >25
H,O ext. >25

m% Control

3036

1254
Internal standard(phenol)
1004

= H
LN * Metabolite of nifedipine
g
254 2
Nifedipine
00+
By T T T
b 50 s ) 12
Minutes
Addition of EtOAc extract
obtained from garlic
1564
a Reaction
1254 :
1034
754
g
501 2
25 g \
{0+
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b ) ) o Y2
Mintes

Fig. 1. HPLC chart of CYP3A4 inhibiting reaction by addition
of EtOAc extract obtained from garlic.

Table Il. CYP3A4 inhibitory effect of fractions prepared
from EtOAc extract of garlic

Sample IC5 (ug/ml)
Fraction 1 227
Fraction 2 >25
Fraction 3 >25
Fraction 4 >25
Fraction 5 10.8
Fraction 5-1 17.3
Fraction 5-2 10.3
Fraction 5-3 17.5
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Fig. 2. Structures of compounds 1 and 2 isolated from garlic.
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p-Coumaric aid Tyramine

N-p~Coumaroyltyramine

OH
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H
CH,0. X + ° DCC CH,0 x E
OH DMAP, DMF
HO HN HO

Ferulic aid Tyramine

DCC : 1,3-Dicyclohexylcarbodiimide,

DMF : N ,N-Dimethylformamide

N-Feruloyltyramine

DMAP : Dimethylaminopyridine

Fig. 3. Syntheses of N-p-coumaroyltyramine and N-feruloyltyramine for determination of stereo-chemical structure.
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HAH p-coumaric acid 219 WS 4w ASHA] &
T3 6.8304 H-62] =7}, §7.06904 H-swiﬂ«l =7}
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acide} tyramine@ ZHE 99 FEFE TLC, 'H-NMR
2 PCNMROIAM FAEHonE 3E 28 Nferuloyl-
tyramine 2 57331}

A&ste] vhse] FAAECRE L# % diallyl disulfide,
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23 SIhE 17 291 $ iﬁﬁ%]’ d 2024 ketoco-
nazole ¥ ¥ FAAEO 2 <H T piperineS AE-3+e]
CYP3A4 A3 B4 Alﬁd% IA)8h AFE Table Mo} LHE}
Walek.

CYP3A4 A3l 84 A3 A, nl=25E d2d Np
coumaroyltyramine2- 1C,7} 13.85 upMEA] ©) &= 7= f?}
CYP3A4 TA4aA8 &4& 71K ketoconazolePJ 0.11 pME
O oFsht CYP3A4 A8 @4& 71l 339 5%

&l piperine®] 17.2 pM ¥ #h=9] 33821 diallyl dlsulﬁde,
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disulﬁde7} o}d N-p-coumaroyl tyramine} N-feruloyl-
tyramine 2 gk Al EHU-E AARSEAL Qe

! quercetin®l] 712

Table III. IC, of N-p-coumaroyltyramine, N-feruloyltyramine
and main constituents of garlic on CYP3A4 inhibiting activity

Sample 1C,y (pM)
N-p-Coumaroyltyramine 13.85
N-Feruloyltyramine 20.82
Diallyl disulfide >25
Quercetin 19.27
Caffeic acid >25
Ketoconazole 0.11
Piperine 17.20
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